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Abstract 
This paper aims to introduce a marine and typhoon meteorological information system based on WebGIS and rich 
internet application(RIA), which integrate many kinds of data of typhoon and weather information according to a 
spatio-temporal model. The application based on such a system has been launched on the web with the URL 
http://typhoon.weather.com.cn/. This paper discusses the targets and design framework of the system, and analyzes 
the key problem of spatio-temporal model application in the system. Based on this typhoon information system, users 
can search every typhoon's information in Pacific costal region from 1949, such as monitoring data, forecast, satellite 
images, radar images, weather alerts, typhoon tracks, etc. The system has a lot of advantages compares to other 
similar systems, and it is fit for promotion as practical applications in other fields. 
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1. Introduction 
Chinese south-east areas are invaded by typhoons every year, and it causes serious impacts to the 
society and economy developing. So the research works and applications related to typhoon alert services 
are deeply concerned by all the society. Many organizations developed and provided some kinds of 
typhoon information and alert systems based on Internet. After the study of functions and features of such 
systems, we found that most of the typhoon information and alert systems have shortcomings list as 
follows. (1) Heterogeneous multi-source weather data have not managed under a unified spatio-temporal 
model, thus the weather data and products cannot fuse properly for display, and the users cannot read the 
typhoon information intuitively. (2) There are less types of typhoon information service products, and 
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relatively simple expressions. (3) There are less geographical information which can be overlayed to basic 
electronic maps such as roads, railways, rivers and other spatial information. (4) System user interface is 
not friendly enough. 
Based on the research of these typhoon information systems, we analyzed the spatio-temporal features 
of many meteorological information products related to typhoons, and designed a typhoon information 
service system with spatio-temporal model for heterogeneous multi-source weather products. The system 
focuses on multi-function typhoon tracks query, weather information fusion and integrated web 
publishing. The system also aims to expand typhoon and marine weather information service applications, 
and to develop a fast integrated multi-source weather data publishing platform. This system has been 
deployed and launched on http://typhoon.weather.com.cn/. 
2. Overall system design 
2.1. Design ideas and goals 
The overall system design idea is to develop a spatio-temporal model based on web electronic map and 
manage a series of weather data such as typhoon information, satellite images, radar images, live wind 
data, live precipitation data, offshore weather forecast and high-altitude surveillance data. The system 
fuses and overlays all kinds of the data, then publishes all the contents on the web. The system tries to 
complete and improve traditional weather service mode on the Internet, and attempt to provide a richer, 
more quality and more professional meteorological services.  
The system has four aims. The first is to process several weather data products into an integrated one. 
Thus a product can convey a variety of weather information. The second aim is to popularize the 
meteorological information, and let the public clear understanding of the development of typhoon. The 
third is to fuse weather monitoring data and forecast data as an integration live show in order to provide 
references for the professional users and decision-making departments. The fourth is to provide different 
services depending on the different target users. As for ordinary users, the system's core objective is to 
access quickly, simple, easy to understand meteorological information representation, as well as provide a 
strong capacity to massive concurrent visits. As for professional users, the goal of this system is to 
provide more professional and comprehensive weather information superimposed applications and more 
flexible user interaction.
2.2. Overall technical framework 
The system uses C/S and B/S combination of technical architecture based on spatial databases. The C/S 
section provides data import, edit and electronic map management functions. The B/S section provide 
implementation of marine meteorological information services such as typhoon tracking, monitoring data 
and other integrated information based on WebGIS technology. All the various types of meteorological 
information are organized and managed according to a unified spatio-temporal data model. See figure 1, 
the overall technical framework. 
2.3. Classification system functional design 
There are 4 types of classification functional design for the system: function of the historical typhoon 
tracks query and dynamic presentation, function of overlay meteorological information, function of 
meteorological information linkage display, function of weather information integration.  
(1) Function of the historical typhoon tracks query and dynamic presentation. The users can query 
typhoons and related information (1949-present) according to time, typhoon landing point, the typhoon 
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center pressure and the different level of typhoon strength. The system can also provide dynamic typhoon 
tracks demo. 
(2) Function of overlay meteorological information. The system provide functions of overlay a variety 
of meteorological information such as satellite images, radar data, weather monitoring data as well as 
overlay roads, railways, rivers and other geography information, along with map zooming operations, etc. 
Fig.1  The overall technical framework of marine and typhoon information system 
 (3) Function of meteorological information linkage display. The system can provide sync animation 
linkage demo display according to a spatio-temporal data model which organize the typhoon live path 
information and many other weather monitoring data since 2009. 
(4) Function of weather information integration. Integrated publishing provincial/city level 
meteorological disaster alert information, weather monitoring information and weather forecasts. 
Integrated display 24/48/72 hours weather forecast information of 13 offshore areas.
3. Key technologies of the system 
The system is designed for public service. Its designed daily visits are more than 5 million page view 
per day. The efficient organization of all kinds of weather information and provide a high-speed internet 
access is the key technology of the system. 
3.1. The spatio-temporal organization of weather information 
The meteorological information of the system can mainly divide into two parts of basic geographic 
data and real-time weather data. Basic geographic data includes remote sensing image, administrative 
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divisions, roads, rivers, railways and so on. Real-time weather data includes the county level and above 
city’s live monitoring data such as rainfall data, radar data, satellite image data, weather forecast data, 
offshore weather forecast data and basic information of typhoon data (1949 - present), etc.  
The system organizes all the heterogeneous multi-source weather data with a spatio-temporal model. 
The model adds unified time dimension info to all kinds of the data. Various types of spatial information 
use a unified identity of the latitude and longitude info and use the same space projection. 
For the effective organization of spatio-temporal data, the data processing system takes two methods: 
slicing data and point data.  
(1) Slicing data. It includes GIS background images, remote sensing images, radar mosaic and other 
data. Before the release of such data it will be dealing with pyramid slicing processing. The RIA clients 
will convert the spatial location of the window location of the required data, query and exactly download 
the slicing data from the server. After slicing data acquisition, the RIA clients will assemble multiple 
slicing data into a seamless map or diagram through proper algorithm. 
(2) Point data. It includes all the meteorological data except satellite image and radar data. These types 
of data should be pretreated as XML or JSON format before publishing. Such format is suitable for 
publishing, inquiry and display locally in the RIA clients.
3.2. High-speed spatio-temporal data accessing technology 
In view of the system design, high-traffic load pressure should be concerned carefully in the technical 
processing. The system adopted a client-side data buffer processing method to accelarate server-client 
interaction by Flex/Flash technology. With this method, after the data loading, the follow-up operations 
are completed by the client, and maximizely reduce the pressure of the distribution server. Data buffer 
processing uses the following two technical solutions. 
(1) GIS background data buffering scheme. GIS background data, including remote sensing images, 
radar images, administrative division data, etc. Real-time rendering such data will be extremely 
consuming system resources and can not meet the needs of large-scale concurrent users accessing. This 
system requires GIS background data pre-sliced into a series of small raster maps or pictures before 
published. It will generate a buffer for each fixed scale image. When the RIA client queries the slicing 
data, it can split joint the slicing data into a complete GIS map or remote sensing image by Flex or AJAX 
technology. Thus greatly reduces the server stress and improves the user access speed. 
(2) Meteorological data buffering scheme. Meteorological data and GIS background data buffer 
scheme is independent from each other. Different types of meteorological data will be released by a 
different method. For national or regional weather monitoring diagrams, the system uses heterogeneous 
slicing pictures to build buffers, and the RIA client joints the slicing pictures into a complete one. For 
city’s weather monitoring data and forecast data, the distribution servers publishing them as tiny files in 
XML or JSON format. The RIA client queries the data files and draws them properly according to user’s 
settings. For typhoon tracks data, the data represented as a XML file and it will be translated into tracking 
animation in the RIA client. All the other types of data will processed properly for their specific needs by 
the system.
4. Some of the system interface demos 
The system has been depolyed and launched in http://typhoon.weather.com.cn/. Some functions of the 
system will now briefly show as follows. 
4.1. Typhoon query module 
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Typhoon query module is the most important function of the system. Users can query historical 
typhoon data (1949 - present) and related information by time, typhoon landing point, the typhoon center 
pressure and the different level of typhoon strength. The system can provide features include satellite 
images, radar data, wind data, rainfall data, meteorological disaster alert information and weather news 
video content integration display with the typhoon tracks animation. And the system is able to display 
typhoon forecast tracks from the G-7 meteorological department, including China, Japan, the United 
States, South Korea, the United Kingdom, Hong Kong and the Philippines. Screen display shown in 
Figure 2. 
Fig.2 Typhoon query interface screenshot 
4.2. Satellite monitoring module 
The system displays the latest FY 2C/2D infrared satellite image by default, showing the range of 60E-
145E, 6N-60N. Main features are: 1) to play the animation of the satellite images over the past 24 hours; 2) 
to view the single image by click the drop-down menu button.  
4.3. Radar monitoring module 
The system displays four types of radar monitoring data of China main land including combined 
reflectivity data, base reflectivity data, 1 hour rainfall data and vertical liquid water volume data. The 
other functions are same to Section 4.2. 
4.4. Wind monitoring module 
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Fig.3 Wind monitoring screenshot 
The main function of this module are: 1) to display maximum wind speed distribution within the past 
24 hours by default(see Figure 3); 2) to provide the ranked list of national and provincial cities of 
maximum wind speed in past 1 hour, 6 hours, 12 hours and 24 hours. The upper right corner list box 
shows the top 10 ranked cities in maximum wind speed across the country (see Figure 3); 3) click on the 
capital city, the map will enlarge to the range of the province, and the list box changes for the province's 
custom top ranking; 4) click on a city site, the system will show the observation maximum wind speed 
curve in the last 12-hour. 
4.5. Rainfall monitoring module 
The system displays the national 24-hour accumulated rainfall distribution by default. The selectable 
time period of accumulated rainfall distribution ranges in the last 1-hour, 6-hour, 12-hour and 24-hour. 
The other functions are same to the wind monitoring module. 
4.6. Meteorology analysis module 
This module displays 500hPa, 700hPa, 850hPa, earth surface weather analysis and forecasting data. 
When user clicks on the meteorology analysis module, the system displays earth surface weather 
monitoring data by default. While the upper right corner of the screen displays a function menu which can 
superimpose typhoon tracks, satellite images, radar data and other weather products. 
4.7. Offshore weather module 
This module shows the weather forecast of 24/48/72 hours of 13 offshore areas such as Bohai Sea, 
Yellow Sea, East China Sea, South China Sea, etc. 
4.8. Geographical image module 
Geographical image layer can be switched from remote sensing maps to administrative zoning maps. It 
can also simultaneously superimpose rivers, railways, highways, airports, ports, graticule and other 
information. 
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5. Conclusion 
Compared to the traditional typhoon information systems, the Typhoons Meteorological Information 
System meets the users’ needs at many levels. This is a user-friendly and feature-rich system, which will 
process and apply a wide range of information including news, typhoons tracks data, satellite images, 
radar, etc. By doing this, the system not only can provide rich and accessible information of typhoon 
marine meteorology, but also be able to display meteorological service products synthetically. This also 
allows people to understand the basic information of typhoon itself and the information related to typhoon 
such as the information about wind, rain and satellite images, radar data, etc. It can provide a reference of 
certain meteorological service products to the industry users and policy makers to help them to take 
defensive measures in the development of typhoons. 
The service framework of the system will be very valuable for further promotion. It will also be 
applied to other disaster meteorological services, such as heavy rain, fog, and so on. 
References 
[1] Hu Yizhi. Intelligent typhoon hydro disaster alert system research based on historic data. Hydrology,2009 (004):48-51.
[2] Wu Huanping, Luo Bin, Wang Weiguo. GIS in decision-making weather service system applicaions.Journal of Applied 
Meteorological Science, 2008, 19(003):380-384. 
[3] http://www.weather.com.cn/
